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ABSTRACT
INTRODUCTION: Injury-related interventions currently place a heavy workload on emergency medical teams 
in both adults and paediatric patients. One of the most common types of injuries are limb injuries caused 
by physical activity, falls or traffic accidents. It is extremely important to provide adequate protection for 
the paediatric patient in case of injury, as homeostasis disorders can occur very quickly in this age group.
The aim of the study was to obtain data on the type and frequency of limb injuries in the group of paediatric 
patients who received medical rescue services interventions. An attempt was also made to specify the most 
frequent causes of limb injuries.
MATERIAL AND METHODS: The study was based on a retrospective analysis of medical records of emergency 
rescue teams in the period from November 2017 to October 2018. The study included an analysis of inter-
ventions to patients under 18 years of age to whom EMS teams intervened due to limb injury. The analysis 
included sociodemographic data such as age, gender, time and place of the injury, as well as the type of 
injury based on the ICD-10 classification. 
RESULTS: In the studied period, 289 interventions in paediatric patients with limb injuries were recorded, 
which constituted 9.8% of all interventions in paediatric patients. The main site of the injury was a school. 
Upper limb injuries were reported in 123 cases, which constituted 42.6% of the intervention to the studied 
group of patients. The upper limb injuries were predominantly caused by forearm fractures (n = 33; Tab. 3), 
while the lower limb — by knee joint injuries.
CONCLUSIONS: Limb injuries account for nearly 10% of all EMS interventions in paediatric patients. The main 
site of the injury was a school and the most frequent were upper limb injuries including forearm fractures, 
while for the lower limb — knee joint injuries. Further action should be taken to reduce the number of limb 
injuries in children.
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INTRODUCTION
Injury-related interventions currently place a heavy 
workload on emergency medical teams in both 
adults and paediatric patients. Injuries to children 
are a very important reason for visiting emergency 
departments and hospitalization. Children’s injuries 
have different causes and, depending on the severity 
and location of the injury and co-morbidities, maybe 
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a significant cause of mortality and chronic health 
disability. Limb injuries occur in children in different 
age groups, and the age of children may influence 
the location of injuries and their characteristics [1]. 
The occurrence of injuries is influenced by many 
factors related to parental care, environmental ex-
posure, sport and physical activity [2]. In some parts 
of the world, violence and ongoing military activities 
are an important factor in child injuries [3]. 
One of the most common types of injuries are 
limb injuries caused by physical activity, falls or traffic 
accidents. Injuries caused by sport practised by young 
people are of special importance [4] due to the differ-
ent characteristics of the injuries, for example injury 
rates can be greater in collegiate versus high school 
baseball and in competition versus practice [5]. The 
number of injuries to children is evidenced by the 
fact that on average, a child is treated in a US emer-
gency department for a nonfatal consumer product- 
or sports and recreational activity-related injury every 
6 seconds [6]. One of the causes of limb fractures in 
children can be abuse — especially common among 
infants [7]. Also, mistakes committed by parents and 
guardians of children can cause a problem [8]. It is 
extremely important to provide adequate protection 
for the paediatric patient in case of injury, as home-
ostasis disorders can occur very quickly in this age 
group. There are large differences in the mechanisms 
of injury, injury response, clinical signs and results of 
image examinations in adults and children. Injuries in 
children, especially in extreme age groups, require in-
depth clinical evaluation and specialist consultation. 
In many countries, the cost of treating injuries in 
children and, above all, the cost of further treatment 
and rehabilitation are being raised [8].
The aim of the study was to obtain data on the 
type and frequency of limb injuries in the group of 
paediatric patients who received medical rescue ser-
vices interventions. An attempt to specify the most 
frequent causes of limb injuries was also made.
MATERIAL AND METHODS
The study was designed as a retrospective study 
of medical records of medical rescue teams from 
Piaseczno, Grodzisk Mazowiecki and Pruszków dis-
tricts. The study protocol was approved by the Insti-
tutional Review Board of the Polish Society for Dis-
aster Medicine (Approval number: 32.02.2018.IRB).
We analysed paediatric patients transported 
by a countywide EMS system between November 
2017 and October 2018. The EMS catchment area 
includes urban, suburban, and rural areas over ap-
proximately 1234 square kilometres containing offi-
cially a population of 437 thousand people. Howev-
er, the official population statistics are understated 
as the survey areas are a kind of accommodation for 
Warsaw. Thus, the real population may exceed one 
million people. 
Special attention has been paid to the main 
socio-demographic features such as age, gender, 
location of the injury and other circumstances of 
the injury such as time and place of occurrence. All 
diseases are classified according to the Internation-
al Statistical Classification of Diseases and Related 
Health Problems, Revision X (ICD-10). 
The material was subjected to basic statistical 
analysis with the use of Statistica 13.3EN and MS 
Office Excel 2010, calculating basic descriptive sta-
tistics. For statistical comparisons, we used Fisher’s 
exact test for qualitative variables and Student’s test 
for quantitative variables. Values of P ≤ 0.05 were 
considered significant.
RESULTS
population characteristics
In the period under study, medical rescue teams per-
formed 42 482 interventions, of which 2942 were 
performed in patients under 18 years of age. Of all 
the interventions performed in paediatric patients, 
9.8% (n = 289) were interventions for limb injuries. 
The majority of the patients were males, ac-
counting for 59.9% of the studied group. 
The mean age of the study group was 
11.4 ± 3.9 years and was slightly higher for boys 
than girls (11.4 ± 3.9 vs. 11.3 ± 3.8 years, respec-
tively; p = 0.809; Fig.1).
The main place of injuries in the study group 
was a school, then a public place, a house and 
finally traffic. The detailed characteristics of the 
study group are presented in Table 1. In the case 
of injuries at home, they concerned the youngest 
patients (Fig. 2). The median age of boys and girls 
was 9.3 ± 4.8 vs. 9.3 ± 5.3 years. In the case 
of public place injuries, the most common among 
boys was at the age of 12.4 ± 3.7 years, and in 
the case of girls — 11.1 ± 3.6 years. The age of 
road traffic injuries was equal for girls and boys 
(13.1 ± 3.5 vs. 11.5 ± 3.9 years, respectively), and 
for school injuries, the median age of injured girls 
was 12.0 ± 2.7 years and for boys 12.2 ± 3.0 years.
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ences in the incidence of injuries between girls and 
boys in relation to the day of the injury (p = 0.910), 
month (p = 0.472) or season (p = 0.192).
DISCUSSION
The study analysed the documentation of medical 
records of emergency medical rescue teams that 
intervened in paediatric patients due to injuries to 
upper and lower extremities. In our study, 9.8% of 
all the interventions performed in paediatric patients 
were interventions for limb injuries. This implies that 
emergency medical teams must be prepared to pro-
vide assistance in such cases. Given the number of 
interventions in children, limb injuries are a heavy 
burden for both emergency departments and pae-
diatric surgery departments [9].
fIgURE 1. Mean age of study participants
Table 1. Characteristics of patients
Parameter
Total Female Male p-value
Count Percent Count Percent Count Percent
No. of Patients 289 100% 116 40.1% 173 59.9% 0.812
Age group
<4 20 6.9% 6 5.2% 14 8.1%
0.955
4–7 25 8.6% 13 11.2% 12 6.9%
8–12 120 41.5% 47 40.5% 73 42.2%
13–15 56 19.4% 36 31.0% 50 28.9%
16–18 38 23.6% 14 12.1% 24 13.9%
Place of injury
Home 72 24.9% 23 19.8% 49 28.3%
0.388
School 115 39.8% 43 37.1% 72 41.6%
Public place 76 26.3% 40 34.5% 36 20.8%
Road traffic 26 9.0% 10 8.6% 16 9.3%
fIgURE 2. The main place of injuries in the study group com-
pared with participants sex and age
Characteristics of injuries
Upper limb injuries were reported in 123 cases, which 
constituted 42.6% of the intervention to the exam-
ined group of patients. Upper limb injuries were 
dominated by forearm fractures (n = 33; Tab. 2) and 
lower limb injuries by knee joint injuries (Tab. 3). No 
statistically significant influence of gender on the type 
of injury was observed. The relationship between the 
age of sex and the type of injury is shown in Figure 3. 
The time frame of the injury
Most injuries occurred in the afternoon between 
12:00 and 18:00. 45.3% of all injuries analysed in 
the study group occurred in the afternoon (Tab. 4). 
A detailed weekly distribution of injuries is shown 
in Table 4. The most frequent injuries occurred on 
Thursday and Friday. There were no significant differ-
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In our study group, the majority of the patients 
with limb injuries were males, accounting for 59.9% 
of the studied group. This is related to the higher 
physical activity of boys and is consistent with the re-
sults of other studies including studies on adolescent 
lifestyle patterns [10]. Issin et al. analysed paediatric 
fractures in the metropolitan area of Turkey [11]. They 
similarly showed that 65% of the paediatric patients 
with fractures were males and 35% were females.
Our study revealed that the mean age of paediat-
ric patients with limb injuries was equal for boys and 
girls (11.4 ± 3.9 vs. 11.3 ± 3.8 years, respectively) 
however, at this age the physical activity of girls and 
boys may be at a similar level.
Table 2. Characteristics of upper limb injuries
Parameter
Total Female Male p-value
Count Percent Count Percent Count Percent
Shoulder and upper arm injuries
S40 Superficial injury of 
shoulder and upper arm
5 1.7% 3 2.6% 2 1.2%
0.425
S41 Open wound of shoulder 
and upper arm
2 0.7% – – 2 1.2%
S42 Fracture of shoulder and 
upper arm
4 1.4% 1 0.9% 3 1.7%
S43 Dislocation, sprain and 
strain of joints and ligaments of 
the shoulder girdle
4 1.4% – – 4 2.3%
S49 Other and unspecified 
injuries of shoulder and upper 
arm
12 4.2% 3 2.6% 9 5.2%
Total 27 9.3% 7 6.0% 20 31.6%
Forearm injuries
S50 Superficial injury of 
forearm
8 2.8% 3 2.6% 5 2.9%
0.117
S51 Open wound of forearm 10 3.5% 5 4.3% 5 2.9%
S52 Fracture of forearm 33 11.4% 14 12.1% 29 17.8%
S53 Dislocation, sprain and 
strain of joints and ligaments 
of elbow
4 1.4% – – 4 2.3%
S59 Other and unspecified 
injuries of the forearm
14 4.8% 4 3.4% 10 5.8%
Total 69 23.9% 26 22.4% 53 30.6%
Wrist and hand injuries
S60 Superficial injury of wrist 
and hand
11 3.8% 6 5.2% 5 2.9%
0.207
S61 Open wounds of wrist and 
hand
1 0.3% – – 1 0.6%
S62 Fracture at wrist and hand 
level
5 1.7% 3 2.6% 2 1.2%
S67 Crushing injury of wrist 
and hand
2 0.7% – – 2 1.2%
S68 Traumatic amputation of 
thumb wrist and hand
2 0.7% 1 0.9% 1 0.6%
S69 Other and unspecified 
injury of wrist and hand
6 2.1% – – 6 3.5%
Total 27 9.3% 10 8.6% 27 15.6%
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In our study the main place of injuries in the 
study group was a school, then a public place, 
a house and finally traffic. a school is a place where 
the child spends a considerable amount of time. 
School not only provides physical education but 
also encourages kids to spontaneously play team 
games and engage in physical activities [12]. The 
available results indicate a wide variety of trauma 
locations in children and their relationship to the 
type of injury. 
Upper limb injuries were reported in 42.6% 
of the intervention to the examined group of pa-
tients. Upper limb injuries were dominated by fore-
arm fractures and lower limb injuries by knee joint 
injuries. Available studies have shown that the lo-
cation of injuries depends on the mechanism of 
its occurrence, particularly in road traffic accident 
victims [13].
In our study, most injuries occurred in the af-
ternoon between 12:00 and 18:00 it is most sim-
Table 3. Characteristics of lower limb injuries
Parameter
Total Female Male p-value
Count Percent Count Percent Count Percent
Hip and thigh injuries
S70 Superficial injury of hip and 
thigh
11 3.8% 5 4.3% 6 3.5%
0.774
S71 Open wound of hip and 
thigh
4 1.4% 2 1.7% 2 1.2%
S72 Fracture of femur 2 0.7% 1 0.9% 1 0.6%
S73 Dislocation, sprain and 
strain of joint and ligaments 
of hip
1 0.3% – – 1 0.6%
S76 Injury of muscle and 
tendon at hip and thigh level
1 0.3% 1 0.9% – –
S79 Other and unspecified 
injuries of hip and thigh
5 1.7% – – 5 2.9%
Total 24 8.3% 9 7.8% 15 8.7%
Lower leg injuries
S80 Superficial injury of lower leg 8 2.8% 6 5.2% 2 1.2%
0.351
S81 Open wound of lower leg 15 5.2% 2 1.7% 13 7.5%
S82 Fracture of lower leg, 
including ankle
5 1.7% – – 5 2.9%
S83 Dislocation, sprain and 
strain of joints and ligaments of 
the knee
30 10.4% 15 12.9% 15 8.7%
S89 Other and unspecified 
injuries of the lower leg
18 6.2% 6 5.2% 12 6.9%
Total 76 26.3% 29 25.0% 47 27.2%
Ankle joint and foot injuries
S90 Superficial injury of ankle 
and foot
11 3.8% 4 3.4% 7 4.0%
0.097
S93 Dislocation, sprain and 
strain of joints and ligaments at 
ankle and foot level
14 4.8% 7 6.0% 7 4.0%
S96 Injury of muscle and 
tendon at ankle and foot level
6 2.1% – – 6 3.5%
S99 Other and unspecified 
injuries of ankle and foot
35 12.1% 16 13.8% 19 11.0%
Total 66 22.8% 27 23.3% 39 22.5%
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Table 4. Fluctuations of limb injury
Parameter
Total Female Male
p-value
Count Percent Count Percent Count Percent
Time of day
00:01 – 06:00 2 0.7% – – 2 1.2%
0.793
06:01 – 12:00 91 31.5% 34 29.3% 57 32.9%
12:01 – 18:00 131 45.3% 55 47.4% 76 43.9%
18:01 – 24:00 65 22.% 27 23.3% 38 22.0%
Day of week
Monday 38 13.1% 21 18.1% 17 9.8%
0.910
Tuesday 43 14.9% 16 13.8% 27 15.6%
Wednesday 48 16.6% 13 11.2% 35 20.2%
Thursday 54 18.7% 23 19.8% 31 17.9%
Friday 50 17.3% 16 13.8% 34 19.6%
Saturday 27 9.3% 12 10.3% 15 8.7%
Sunday 29 10.0% 15 12.9% 14 8.1%
Month
January 19 6.6% 5 4.3% 14 8.1%
0.472
February 13 4.5% 3 2.6% 10 5.8%
March 29 10.0% 13 11.2% 16 9.2%
April 16 5.5% 10 8.6% 6 3.5%
May 43 14.9% 17 14.6% 26 15.0%
June 37 12.8% 18 15.5% 19 10.9%
July 21 7.3% 6 5.2% 15 8.7%
August 20 6.9% 8 6.9% 12 6.9%
September 15 5.2% 4 3.4% 11 6.4%
October 27 9.3% 11 9.5% 16 9.2%
November 21 7.3% 11 9.5% 10 5.8%
December 28 9.7% 10 8.6% 18 10.4%
Season
Spring 88 30.4% 40 34.5% 48 27.7%
0.192
Summer 78 26.9% 32 27.6% 43 24.9%
Autumn 63 21.8% 26 22.4% 37 21.4%
Winter 60 20.9% 18 15.5% 42 26.0%
fIgURE 3. The type of injuries in the study group comparing 
with participants sex and age
ilarly related to children taking up physical activity 
immediately after school, during a long break and 
on their way home from school and in the after-
noon before sunset. 45.3% of all injuries analysed in 
the study group occurred in the afternoon and the 
most frequent injuries occurred on Thursday and Fri-
day, however, there were no significant differences 
in the incidence of injuries between girls and boys in 
relation to the day of the injury, month or season. 
The final days of the week are a period of reducing 
the burden on children to prepare for the next day’s 
school day, which translates into higher levels of 
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physical activity. Issin et al. in their analysis paediatric 
fractures in a metropolitan area of Turkey [11] have 
shown that fractures in paediatric patients had some 
seasonal, daily, and circadian variations, similarly as 
Odetola et al. [9]. This study has its strengths and 
weaknesses. Among the strengths is the large ana-
lysed group. The basic weakness is the retrospective 
nature of the analysis. 
Conclusions
Limb injuries account for nearly 10% of all EMS 
interventions in paediatric patients. The main site 
of the injury was a school and the most frequent 
were upper limb injuries including forearm fractures, 
while for the lower limb — knee joint injuries. Fur-
ther action should be taken to reduce the number 
of limb injuries in children.
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